• CONCLUSION: Lamina cribrosa of eyes with hyperopic anisometropic amblyopia is significantly thinner than that of fellow eyes, hyperopic non-amblyopia, and age-matched controls. The LCT profile in amblyopic eyes is different from that observed in fellow, hyperopic non-amblyopic, and control eyes.
INTRODUCTION
A mblyopia is a visual system developmental disorder that is accompanied by reductions in unilateral or bilateral visual acuity (VA) even in cases with structurally normal eyes with no pathology that are receiving optimal refractive correction [1] . The visual deficit is associated with the presence in early life of strabismus, anisometropia, or, less often, a visual axis obstruction (e.g. congenital cataract) [2] [3] .
Among these, the most important risk factor for amblyopia is hyperopic anisometropia [4] . Several animal and human studies have shown that visual deprivation after birth effects growth of cells in the lateral geniculate body [5] [6] and visual cortex [7] ; whether or not the choroid and/or retina are altered in amblyopic eyes is still being debated. Amblyopic eyes can be examined with optical coherence tomography (OCT), which determines the retinal morphology of the human eye and confirm whether or not the patient has a structurally normal retina. Recently, there have been several reports regarding the thickness of the retinal nerve fiber layer [8] [9] , macular volume [10] , thickness of the retina [11] [12] [13] , and choroidal thickness [14] [15] in eyes with amblyopia. However, in human children, the relationship between lamina cribrosa thickness (LCT) and amblyopia has not yet to be determined. The present study aimed to evaluate the LCT and lamina cribrosa depth (LCD) of eyes with hyperopic anisometropic amblyopia and to determine the differences between these parameters with fellow eyes, eyes with hyperopic nonamblyopia, and eyes of age-matched controls. Optical Coherence Tomography A Heidelberg Spectralis spectral domain OCT (SD-OCT; Heidelberg Engineering, Heidelberg, Germany) with an enhanced depth imaging program determined the LCT of each patient from their images following pupillary dilation. I excluded all scans having a quality score <20 as well as those of inadequate quality (e.g. unclear fundus images, unclear LCT border).
SUBJECTS AND METHODS Patients

Enhanced Depth Imaging SD-OCT of the Optic Nerve
Head I used a previously described method for SD-OCT (EDI-OCT) enhanced depth imaging of optic nerve head (ONH) [16] . In general, the instrument was set to image a 15°×10° rectangle centered on the optic disk. This rectangle was divided into approximately 65 sections, each of which had 100 OCT frames on average. From these horizontal B scans, three frames (center, mid-superior, and mid-inferior) that passed through the ONH were selected, and parameters were measured in each of these frames. The center of the lamina cribrosa plate was utilized to determine thickness during the measurements. The borders of the lamina cribrosa and the Bruch's membrane opening (BMO) are shown in an ONH OCT image in Figure 1 . The BMO was defined as the line connecting both ends of Bruch's membrane. Every distance was determined on a line at a right angle to the reference line, and all parameters were measured as close to the perpendicular ONH center as possible. In cases where the measurements could not be made due to a vessel trunk, measurements were recorded at the temporal side. Lamina cribrosa borders were defined as the posterior and anterior borders of the highly reflective area at the ONH's perpendicular center in the horizontal SD-OCT cross-section. The thickness of the lamina cribrosa was defined as the distance between these two borders. I used image adjustments (e.g. contrast) in order to provide the clearest images of the lamina cribrosa. The distance between the BMO and the anterior border of the lamina cribrosa was defined as LCD. HEYEX software 6.0 (Heidelberg Engineering Inc., Heidelberg, Germany) was used to obtain all measurements. Two examiners independently analyzed every image in this study. Both examiners independently determined both LCT and LCD Eyes Analysis of this study shows that the lamina cribrosa was significantly thinner in amblyopic eyes than in fellow, hyperopic non-amblyopic, and age-matched control eyes. Numerous studies have examined the topography of amblyopic eyes, but these have examined only retinal and choroidal topography and not laminar topography. To the best of my knowledge, this study is the first to evaluate LCT of amblyopic eyes and compare the same with fellow, hyperopic nonamblyopic, and age-matched control eyes. According to a previous study, in monkeys with advanced glaucomatous optic nerve damage, the lamina cribrosa was significantly thinner than in those with non-glaucomatous vascular optic nerve damage [17] . Similarly, human studies have revealed that eyes with secondary angle closure glaucoma and advanced glaucomatous optic nerve damage have thinner lamina cribrosa than normal eyes [18] [19] [20] . The present study revealed that the lamina cribrosa of amblyopic eyes was significantly thinner than that of fellow, hyperopic non-amblyopic, and age-matched control eyes; this implies that amblyopic eyes may have an altered optic nerve, although a structurally normal appearance. Histological studies performed in amblyopic animals have reported atrophy in ganglion cells, optic nerve fibers, and thinning of the inner plexiform layer [21] [22] . In a similar study, amacrine synapses were significantly increased in the inner plexiform layer of unilaterally visually deprived rats [23] . In addition, atrophy of ganglion cells was demonstrated in the lateral geniculate nucleus of animals with unilateral lid suture [24] . Histological studies have revealed changes in areas ranging from retina to visceral cortex in amblyopic animals [6, [21] [22] [23] [24] , suggesting that lamina cribrosa may be affected as well. Guo et al [25] aimed to demonstrate retinal and choroidal microstructural abnormalities in amblyopic eyes by using digital subtraction autofluorescence and split-spectrum amplitude-decorrelation angiography. In this study, choroidal thickness was increased in amblyopic eyes, but choroidal capillaries revealed atrophy. The lamina cribrosa receives its primary blood supply from the choroidal circulation [26] . Despite there is no study about choroidal circulation and LCT in the ophthalmology literature, as an inference of anatomical blood supply, choroidal circulation might play a role in LCT. It can be suggested that choroidal circulation might be a provocative factor in pathogenesis thinner lamina cribrosa in hyperopic amblyopic eyes. Either blood flow increase or decrease might affect LCT. The relation between choroidal blood flow changes and LCT may be an interesting subject of a study. The factors LCD and LCT attracted the attention of glaucoma experts, given the known significant role of the lamina cribrosa in the development of optic neuropathy. My study assessed IOP in all subjects and its effect was eliminated. In this study, I also evaluated hyperopic non-amblyopic eyes and compare them with amblyopic eyes. The analysis demonstrated that LCT was decreased in amblyopic eyes independent of hypermetropia. The present study has certain limitations. I studied only anisometropic amblyopic patients and did not evaluate LCT in other types of amblyopia. Moreover, the study sample was relatively small. Furthermore, LCT was determined manually as there is a lack of accessible automated software. Therefore, additional studies including larger samples and the ability to conduct deeper tissue imaging are warranted to confirm my findings. In conclusion, the lamina cribrosa was thinner in amblyopic eyes than in normal fellow, hyperopic non-amblyopic, and age-matched control eyes. The LCT profile in amblyopic eyes was different from that observed in fellow, hyperopic non-amblyopic, and control eyes.
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